The paper presents the results of study of zircons of polymetamorphic and granitoid complexes of the Urals. The morphological features of the mineral characteristic of metamorphic and granitoid rocks are established. Morphotypes corresponding to the different physicochemical conditions of their formation and transformation of the host rocks have been identified. Geochronological data are obtained for individual morphotypes of zircons. Geochemical characteristics are established and a comparative analysis of the distribution of individual scattered elements in zircons is conducted, including an analysis of the Th / U ratio in zircons of polymetamorphic complexes and granitoids.
INTRODUCTION
In recent years many publications on geochemical and geochronological studies of zircons from rocks of various genesis have appeared [1] [2] [3] [4] [5] [6] . Analysis of published data shows that zircons of magmatic and metamorphic origin most reliably differ in their Th/U ratio, which is usually > 0.5 [4] for magmatic zircons and 0.1-0.3, significantly lower for metamorphic [2] , according to Rubatto < 0.07 [6] . Although according to other data it may even be > 0.5, for example, 0.73 in zircons from the eclogite of the Maxutov complex [7] . But, despite some rebounds in the values of Th/U, the average indices for metamorphic zircons, as well as for magmatic ones, are fairly consistent.
Studying the polymetamorphic complexes of the Urals (Fig.  1 ) for many years, we collected a lot of material on the basis of which we attempted to make generalizations concerning both the morphology of zircons and their geochemical features. They allow the mineral to be used in the reconstruction of specific metamorphic events and the interpretation of geochronological data [8, 9, etc.] . Recently, we also have obtained new results on the morphology and geochemistry of zircons from granitoids of the northern part of the Subpolar Urals [10] . Together this has made it possible to compare different morphological types of magmatic and metamorphic zircons.
II. MORPHOLOGY OF ZIRCONES OF METAMORPHIC

COMPLEXES
Precambrian formations, especially Pre-Riphean, which have underwent metamorphism as a rule, experienced it repeatedly, i.e. are polymetamorphic. Accordingly, the newly formed zircons, or transformed from the previously existing ones, in the course of these events should have acquired some new properties, expressed in changes in the morphology of the crystals, in the internal structure, and in the geochemical composition. What we observe in zircons from various polymetamorphic complexes of the Urals, where up to 5 morphological types of this mineral are distinguished ( Fig. 2) [9] .
The first morphological type is detritic zircons of various colors from colorless to dark pink ( Fig. 2.1 ). The second morphological type is mainly rounded zircons with a clearly defined crystallographic shape due to the development of (311), (111), (110), (100) faces, dark pink, or light yellow. In foreign literature they received the name of the type of zircons -"soccer ball" [11] (Fig. 2.2 ). The third morphological type is irregular shaped zircons, formed, as it were, by intergrowths of two or more crystals, spontaneously germinating into each other, light colored or colorless. This type of zircon is usually present in the metamorphic rocks of the main composition and stands out as "a cauliflower" type zircons ( Fig. 2.3 ) [12] . The fourth morphological typezircons of prismatic habit, the main forms: (100), (110), (113), (112), are present (311), transparent, light colored ( Fig. 2 .4-2.5). AA Krasnobaev [13] distinguishes them as zircons of the "migmatite" type. And, finally, the fifth morphological typezircons of prismatic habit due to the development of (100) and (111) faces, opaque or translucent of yellow or brownish brown color ( Fig. 2.6 ). Detritic zircons determine the metamorphic affiliation to one or another source formation. Zircons of the "soccer ball" type or, as is customary in the Urals, after A. Krasnobayev [13] , call them "granulitic" (type 2), and also "migmatite" (type 4) fix the manifestation of hightemperature rock transformations. Zircon of irregular shape like "cauliflower" (type 3) is characteristic of rocks metamorphosed under conditions that do not exceed the low to medium stages of the amphibolite facies. In more high-temperature conditions it is found in the rocks of the main series. The reason for the emergence of such intricate forms of zircon may be the absence or deficiency of silicate melt. That is why, when P-T reaches the conditions of metamorphism, sufficient for the development of migmatization processes, such zircon can continue to crystallize only in metamorphic mafic composition, for which, as is known, the temperature threshold of migmatization is higher. Opaque zircons (type 5) are associated with the manifestation of medium temperature diaphtoresis. The internal structure of all morphotypes is characterized by the presence of nuclei of irregular or rounded shape, in the "migmatitic" type, oscillatory zonality is usually noted, the "granulitic" type is the most homogeneous.
It should be noted that among the detailed morphotypes of zircons in polymetamorphic complexes the "granulite" and "migmatite" types prevail. If, by morphological features and internal structure, the zircons of polymetamorphic complexes are confidently divided into morphotypes, which can be associated with certain metamorphic events, then the geochemical composition of the rare elements does not make a clear separation. On the one hand, this is due to the extremely low content of the elements themselves, most often zircon is enriched only in Hf, Y, U, P. On the other hand, the nature of the distribution of these elements in the crystal, their quantitative variations do not give reason to separate some zircon morphotypes from others. Although in some cases it is possible. For example, in "migmatite" zircons (type 4) from the gneisses of the Harbay complex, the distribution of Hf decreases from the center of the crystal to the edge, while in other morphotypes of zircons from the same rocks increases from the center to the edge. At the same time, in the gneisses of the Nyartin complex in all selected morphotypes, including the "migmatite" type, the content of Hf increases from the center of the crystal to the edge. The same picture, according to our data, is observed in zircons from the rocks of the metamorphic complexes of the Southern Urals: the Alexandrov and Ilmenogorsk (Selyankin block). But in general, the content and distribution of the scattered elements according to the data available today with morphological types of zircons are clearly not correlated. As noted above, metamorphogenic zircons differ from magmatogenic ones by a lower Th/U ratio: <0.5. This empirically established rule, in general, is confirmed by our data. As can be seen from table 1, in zircons from the Alexandrov complex rocks, the Th/U ratio does not exceed 0.41. All the grains analyzed belong to the "granulite" type and their crystallization is associated with the manifestation of the metamorphism of the granulite facies about 2.1 billion years ago [9, 14] . In zircons from the Nyartin complex rocks (Tab. 1), the Th/U ratio varies in the range of 0.02-0.75. 
III. MORPHOLOGY OF ZIRCONES OF GRANITE COMPLEXES
Our studies show that accessory zircons from rocks of different granitoid complexes in the northern part of the Subpolar Urals, which occupy different geological positions and differ in isotopic age, differ in the set of morphotypes, their quantitative ratios, to some extent and geochemical features [10, 15] . Recently, we have studied the morphological features of zircons from granites from Nikolaishor (PR1), Kozhim (PF3), Badiau (RF3-V) and Yarota (RF3-V) massifs [10] (Fig. 3) . In the samples of the granitic massifs studied by us, the presence of accessory zircons is very diverse in form, nature of zonality, presence of inclusions, color, degree of metamictization and other features. In total, they represent all the main morphological types of zircons according to I.V. Nosyrev [16] : zircon type, hyacinth, spear-shaped, torpedo-shaped and cyrtolithic ( Fig. 2.7-18 .). All of the above morphological types can be related to the generation of zircons of either synpetrogenic or superimposed genetic types [16] . The zircon morphotype consists of transparent and translucent pale-colored, less often dark-brown crystals of short-prismatic habitus (Fig. 2.7) . The hyacinth morphotype is represented by translucent less often transparent light-colored zircons of dipyramidal-prismatic habitus (Fig. 2.8-2.9.) . Transparent, pale-colored zircons of a dipyramidal-prismatic and prismatic-dipyramidal habitus (Fig. 2.10-2 .12) are highlighted in the spear-shaped morphotype. The torpedoshaped morphotype consists of transparent colorless or palecolored, rarely dark brown zircons of prismatic habitus. The combination of a sharp dipyramid and a well-pronounced blunt gives a torpedo-shaped crystal appearance (Fig. 2.13-2.15 ). The cyrtolithic morphotype is formed by opaque zircons of brownish yellow or brown prismatic and short prismatic habit. Crystals often have a flattened appearance (Fig. 2.16-2.18) . The internal structure of all the detailed morphotypes of zircons is characterized by oscillatory zonality, sometimes round or irregularly shaped nuclei are noted. In unchanged granites, the zircon morphotype refers to early magmatic generation, hyacinth to late magmatic, co-shaped to pegmatite, torpedoshaped to pneumatolytic, cyrtolithic to hydrothermal. The formation of the last two morphotypes (torpedo-shaped and cyrtolithic), rarely spear-like, may be associated with superimposed processes and in these cases they belong to the superimposed genetic type [16] . In addition, detritic zircons are present in the granites of the Nikolaishor massif, which lies among the deep-metamorphosed rocks of the Nyartin gneissmigmatite complex. They are found in the form of rounded grains, in which the primary morphological features of the crystals are lost.
The maximum number of zircon morphotypes in the granites of the Nikolaishor massif is four: hyacinth, spearshaped, torpedo-shaped, and detrital. Granitoids Kozhim, Badiau and Yarota massifs are characterized by the presence of three morphotypes of zircon, but if in granitoids Badiau and Yarota massifs are similar (zircon type, hyacinth and torpedoshaped morphotypes), the rocks Kozhim massifis zircon, torpedo-shaped and cyrtolithic morphotypes. Common to the granitoids of all the massifs is one morphotypetorpedoshaped. Spear-shaped zircon is installed only in rocks of the Nikolashor granite massif. There are also detrital zircons, which are absent in the granitoids of other massifs. Granites of the Kozhim massif are distinguished from other granitoids by the presence of zircon of the cyrtolithic morphotype. The presence of this type of zircons is a sign of the metasomatic (or metamorphic) processing of rocks [17] . In addition, in contrast to the granites of the Badiau and Yarota massifs, they lack hyacinth type zircons.
Thus, as in the metamorphic complexes zircons of the granitoids studied by us are quite confident in their morphological features. As for the geochemical characteristics, the set of rare elements in zircons of different morphotypes is identical. The highest concentrations are characteristic for Hf, Y, Yb, Nd, Th, and U, but all of them, with the exception of Th and U in zircons of the cyrtolithic morphotype are very low. Only in some cases it is possible to establish some differences in the distribution of individual elements in different morphotypes. Thus an analysis of the distribution of U in the spear-shaped zircons of the Nikolaishor massif shows that with the prevailing development of the pyramid, the content of U decreases from the center of the crystal to the edge, and as the prism develops, on the contrary, it increases. According to some researchers [18] , the enrichment of the edge parts of zircon crystals U can be explained by the influence of subsequent metamorphic transformations of rocks, which is quite consistent with the real situation. The Nikolaishor granitoids, as well as host rocks, have undergone several stages of metamorphism, also in the conditions of medium to high temperatures. The content of U in zircons of the cyrtolithic morphotype in granitoids of the Kozhim massif increases from the center of the crystal to the edge, which is probably due to metamorphic transformations of granitoids, as indicated by the inclusions in zircons (most likely newly formed) of thorite and uranothorite.
As noted above, the torpedo-shaped zircon morphotype is common for all granitoids of the territory under consideration. But according to the nature of the distribution of rare elements, zircons of this morphotype in the rocks of the Badiau and Yarota massifs differ, on the one hand, from similar zircons in the Nikolaishor and from Kozhim rocks, on the other. Moreover, in the rocks of the Nikolaishor and Kozhim massifs, torpedo-shaped zircons with similar geochemical characteristics differ markedly in Y content. Firstly, they have the lowest Y values for this zircon morphotype, and in the Kozhim granites, on the contrary, they are the highest.
Tab. 2 shows the contents of Th and U, as well as the values of Th/U ratios in zircons from the granitoids of Nikolaishor (PR1), Kozhim (PF3) Khatalambo-Lapchan (RF3-V) and Lapchavozh (RF3-V) massifs. The results in the table show that the Th/U ratio in zircons from granitoids of the northern part of the Subpolar Urals -Nikolaishor, Kozhim, Khatalambo-Lapchan and Lapchavozh massifs 0.73; 0.61; 0.51; 0.79, respectively. These values are maintained and observed in all zircons of the studied granitoids. Only in some cases in the zircons from the granitoids of the Khatalambo-Lapchan massif, the Th/U values are knocked out of the general picture, amounting to 0.22 and 0.15, which is not at all characteristic of magmatic zircons. If we consider that the age of these zircon crystals obtained by the U-Pb SHRIMP-II method is 703.9±8 Ma and 795±41 million years, and the rest of the zircons are 550-580 Ma, we can assume that the formation of ancient zircons is due to more the early stages of granite formation. And the increased Th/U ratio is explained by the subsequent metamorphism of early generation granites.
IV. CONCLUSION Thus, we have to state the validity of the fact that "... the only obvious systematic difference between the magmatic and metamorphic zircon is the Th/U ratio ..." [4] . It allows not only distinguishing between magmatic zircons from metamorphic, but taking into account the morphological features of individual crystals and isotopic age dating. It is more reliable to restore the history of the formation of specific metamorphic and magmatic complexes.
